Lung deposition and clearance of inhaled vanadium pentoxide in chronically exposed F344 rats and B6C3F1 mice.
Female F344 rats and B6C3F1 mice were exposed to vanadium pentoxide (V2O5) at concentrations of 0, 0.5, 1, or 2 mg/m3 (rats) and 0, 1, 2, or 4 mg/m3 (mice) for 6 h/day, 5 days/week (for up to 18 months), by whole-body inhalation. Lung weights and lung burdens of vanadium were determined for exposed animals after 1, 5, and 12 days and after 1, 2, 6, 12, and 18 months of V2O5 exposure. Blood vanadium concentrations were determined at 1, 2, 6, 12, and 18 months for all animals including controls. A model that assumed a first-order deposition rate and a first-order elimination rate for vanadium was employed to fit the lung burden data. Comparisons between exposed groups indicated a progressive increase in lung weight with exposure concentration and time on exposure for both species. The vanadium lung burdens appeared to reach steady state in the lowest exposure groups (0.5 and 1 mg/m3 for rats and mice, respectively) but showed a decline in the higher exposure groups. This deposition pattern was similar between rats and mice but the maximum lung burdens were observed at different times (1 or 2 months in mice vs. 6 months in rats). The vanadium deposition rate decreased faster in mice, while the elimination half-lives of vanadium lung burdens were about six- to nine-fold shorter in mice than in rats at 1 and 2 mg/m3. Thus, the retention of vanadium in the lungs at 18 months was lower in mice (approximately 2% retained) compared with rats (13-15% retained) at the common exposure concentrations of 1 and 2 mg/m3. The lung burden data were approximately proportional to the exposure concentration in both species, likely due to concomitant decreases in deposition and elimination to a similar extent with increasing exposure. The area under the lung burden versus time curves and the area under the blood concentration (control-normalized) versus time curves were also proportional to exposure concentration. The progression of pathological changes in the lung with exposure and time is thought to affect the pattern and/or extent of vanadium deposition in the lungs following repeated exposures to V2O5.